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1. Title of the Invention: 

CEMENT DISPERSANT 

2. Claims 

1 . A cement dispersant characterized in that said dispersant 
is obtained by incorporating a compound having at least a 
carboxylic acid group and a salt thereof as a substituent into 
a polyalkylene polyamine to be crosslinked with a polyf unctional 
compound having at least two functional groups and capable to 
react with an amino group or an imino group. 

2 . The cement dispersant according to claim 1, characterized 
in that said compound having at least a carboxylic acid group 
anda salt thereof as a substituent further contains a substituent 
selected from the group consisting of an alkyl group, a 
hydroxyalkyl group, an acyl group, a polyoxyalkylene group, a 
group represented by the following formula (1) and a group 
represented by the following formula (2), as well as the 
carboxylic acid group and the salt thereof. 
[Formula 1] 

-CH 2 CH2COO(CH2CH 2 0) n R ••• (1) 
(wherein n represents a positive number; and R represents a 
hydrogen or methyl) 
[Formula 2] 

-CH 2 COO(CH 2 CH 2 0) n R (2) 
(wherein n represents a positive number; and R represents a 
hydrogen or methyl) 

3. The cement dispersant according to claim 1 or 2, wherein 
said polyf unctional compound is at least one member selected 



from the group consisting of dibasic acid, bibasic acid anhydride, 
bibasicacidester, diisocyanate, a diepoxy compound, apolyepoxy 
compound, urea, guanidine, bibasic acid dihalide, alkylene 
dihalide and dialdehyde. 

4. The cement dispersant according to claim 1 or 2, wherein 
said polyf unctional compound is hexamethylene diisocyanate 
and/or diphenylmethane diisocyanate . 



([0035] in page 5, right column to [0052] in page 7) 
[0035] 

[Example] The present invention will be explained inmore detail 
below by referring to Examples . In addition, cement dispersants 
used in the following Examples and Comparative Examples are as 
follows : 

[0036] (1) A cement dispersant: CS-1 

A compound which was obtained by introducing 0.6 mol of 
a carboxyethyl group to one nitrogen atom of polyethyleneimine 
(a molecular weigh of 70,000), and then crosslinking the 
resultant compound with sebacic acid in an amount of 2.0 mol 
based on 1.0 mole of the polyethyleneimine. 
[0037] (2) A cement dispersant: CS-2 

A compound which was obtained by introducing 0.5 mol of 
a carboxymethyl group and 0.2 mol of decyl group to one nitrogen 
atom of polypropyleneimine (a molecular weigh of 20,000) , and 
then crosslinking the resultant compound with 1 . 2 mol of succinic 
acid anhydride based on 1.0 mole of the polypropyleneimine. 
[0038] (3) A cement dispersant: CS-3 

A compound which was obtained by introducing 0.6 mol of 
a carboxyethyl group and 0.2 mol of 2-hydroxydodecyl group to 
one nitrogen atom of polyethyleneimine (a molecular weigh of 
100, 000) , and then crosslinking the resultant compound with 2 . 5 
mol of dimethyl terephthalate based on 1.0 mole of the 
polyethyleneimine . 

[0039] (4) A cement dispersant: CS-4 



A compound which was obtained by introducing 0.6 mol of 
a carboxyethyl group to one nitrogen atom of polyethyleneimine 
(a molecular weigh of 150, 000) , and then crosslinking the 
resultant compound with 2.0 mol of poly ( 9) ethylene glycol 
diglycidyl ether based on 1.0 mole of the polyethyleneimine. 
[0040] (5) A cement dispersant: CS-5 

A compound which was obtained by introducing 1.6 mol of 
a carboxymethyl group to one nitrogen atom of polyallylamine 
(a molecular weigh of 10,000), and then crosslinking the 
resultant compound with 1.0 mol of hexamethylene diisocyanate 
based on 1.0 mole of the polyallylamine. 
[0041] (6) A cement dispersant: CS-6 

A compound which was obtained by introducing 0.7 mol of 
a carboxyethyl group and 0. 1 mol of dodecyl group to one nitrogen 
atom of polyethyleneimine (a molecular weigh of 300,000), and 
then crosslinking the resultant compound with 0.8 mol of 
trimethylolpropane triglycidyl ether based on 1 . 0 mole of the 
polyethyleneimine . 

[0042] (7) A cement dispersant: CS-7 

A compound which was obtained by introducing 1.5 mol of 
a carboxyethyl group to one nitrogen atom of polyallylamine (a 
molecular weigh of 60, 000) , and then crosslinking the resultant 
compound with 0 . 5 mol of adipic acid and 1 . Omol of diphenylmethane 
diiscyanate based on 1 . 0 mole of the polyallylamine, and further 
adding 3 mol of ethylene oxide thereto. 
[0043] (8) A cement dispersant: CS-8 

A compound which was obtained by introducing 0.5 mol of 
a carboxyethyl group and 0.5 mol of 

poly (4) oxyethylenecarboxyethyl group to one nitrogen atom of 
polyvinylamine (a molecular weigh of 100,000), and then 
crosslinking the resultant compound with 0.4 mol of adipic acid 
and 0 . 4 mol of 1, 6-hexanediol diglycidyl ether based on 1 . 0 mole 
of the polyvinylamine. 

[0044] (9) A cement dispersant: CS-9 

A compound which was obtained by introducing 1.5 mol of 
a carboxyethyl group to one nitrogen atom of polyallylamine (a 



molecular weigh of 70,000) , and then crosslinking the resultant 
compound with 1.5 mol of adipic acid based on 1 . 0 mole of the 
polyallylamine . 

[0045] (10) A cement dispersant: CS-10 

A compound which was obtained by introducing 0.2 mol of 
a carboxyethyl group to one nitrogen atom of polyethyleneimine 

(a molecular weigh of 100,000), and then crosslinking the 
resultant compound with 1 . 5 mol of diphenylmethane diisocyanate 
based on 1.0 mole of the polyethyleneimine. 

[0046] (11) A cement dispersant: CS-11 

A compound which was obtained by introducing 0.6 mol of 
a carboxyethyl group to one nitrogen atom of polyethyleneimine 

(a molecular weigh of 30,000), and then crosslinking the 
resultant compound with 0.1 mol of triethylene glycolol 
diglycidyl ether based on 1.0 mole of the polyethyleneimine. 

[0047] 

(12) Cement dispersant: NS-1 

A commercially available naphthalene-based high 
performance water-reducing agent 

(13) Cement dispersant: MS-1 

A commercially available lignin-based high performance 
water-reducing agent 

[004 8] Examples 1 to 11 and Comparative Examples 1 to 2 

Consistency affecting on concrete was evaluated by slump 
value and slump loss, in the case where each cement dispersant 
is formulated into concrete A with a composition shown in Table 
1. The concrete composition was prepared in accordance with 
Japan Industrial Standard (JIS A6204) which is a test method 
for chemical admixture for concrete, by kneading concrete raw 
materials and the cement dispersant in a 30-L inclined mixer. 
Air amount and slump value were measured after the kneading for 
3 minutes, to be adopted as values just after the kneading, and 
then slump values were measured after 20 minutes and 40 minutes, 
and air amount and slump value were also measured after 60 minutes . 
The results are shown in Table 2. 



[0049] 



[Table 1] 
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[0050] 

*1: normal Portland cement (specific gravity = 3.6) 
*2: tap water 

*3: land stone produced in Kisarazu (specific gravity = 2.59) 
*4: crushed lime stone produced at Chichibu (specific gravity 
= 2.65) 

*5: water/cement ratio (% by weight of tap water (W) to cement 
(C) ) 

*6: fine aggregate percentage; % by volume of fine aggregate 
based on total amount of aggregate 
[0051] 

Inthiscase, an air-entraining agent (produced fromNippon 
Paper Chemicals Co . , Ltd. : Sanf low-AE-6) and an antifoaming agent 
(produced from Miyoshi Oil & Fat Co. , Ltd. : Trimine DF630) were 
further added so as to give an air amount just after mixing to 
about 4%. Further , the amount of the cement dispersant added 
was adjusted so that slump value just after mixing became about 
20 cm. Slump value was measured in accordance with Japan 
Industrial Standard (JIS A1101) . In addition, measurement 
results of change over time in air amount and slum value also 
on cement prepared so that slump value just after mixing, without 
using a cement dispersant, became about 20 cm (formulation of 
this cement is shown as cement B in Table 1) , were shown as 
Reference Example 1 in Table 2. In this case, the cement which 
has the same formulation as in cement A except for containing 
no cement dispersant, is also shown as Reference Example 2 in 
Table 2. 
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^0t»L. 0. 6=f:JW)A)U^^^fUmi:mXL 
^ CWJxtuw^^l. O^S^OCit 



(6) 



mffifl 1-29347 



U 2. O^cOtf'J (9) Xf-I^y^Ua— /Uy^U 
i^UX-^UTTS^LT^fcl^ 
[0040] (5) t^yb^: CS-5 
^UT'J^rS^ (#^11 7?) tOSHMFFUHSfc'J 
fc*fU 1. 6t/l^;$;Mfc*So«f-A'S*»ALfc 
iO^DTlVKTSyi . O^USfcOfcStU 

[0041] (6) **yhttm]: CS-6 

^ijifl/W$y (#^»3 07J) oSS/I^ HIM5 
0. l^WAJVtti/m-tvmt. 0. 
l^;H7)KxWWSt$r^At^. i^'jxf l/y 
-YSyi. OW^tzOiCttL, 0. 

[0042] (7) -t^ybttmi: CS-7 
fc*fU 1. S^/W^/l^vX^/Wgfc^ALjKU 

o^i. o. s^KJor^'t^K&tf 1 . 

0 ?;Wx7i-/M 9 Vis 4 VlsT*— NT'SHf LT 

[0043] (8) **>hftm<\: CS-8 
^'Jb'^rS^ (^*1 07j) OMfUK^KSif*: 

9lc:#tU 1. O^tfO^/U^^xf-^t, 0. 5 
^/KOtfU (4) tf^X^y^/l^^yxf-A-Sfc 

lc*fU 0. AWOTWvWBdtO. 4^/uoi. 

[0044] (9) -fe^Vh^SG?!: CS-9 
fc#fU 1. 5*;l^#4^3fvX^-;Wg£SAL.*: 



CcOiKDT»J^TS>-l - O^PSfcOl-ttU T 
[00453 (10) **yhtt&ffl: CS-1 0 

^jifuy-fsy (^ai 07?) ^s^n?- ms 

fcOtftU 0. 2t;W9*;^^yxf;^S;iAl 

^(WJzfWW S^l . O^/HlifcOfc** 
L , y'7i x;kX ^ y >M V i'T M • 5 ^/UT3? 

[0046] (11) -tJtyhfim: CS-1 1 
^'Jifl/W S>- (#Tit373 ) <7)S*JS^HlSfc 
Ofc»U 0. 6^o#>u**^x^/wS£®ALrt: 
S, .rcDTtf'Jxf-uW S>-1 . 0*/HJtDte*tU 
hUxfi/y/ya —frls? >J >- v-'/Kc— 7^ 0 . it 

[0047] 

(12) -feXyMMWH: NS-1 

(13) **yhftW&l : MS-1 

rtiiEco >j 7-ymm$m*.n 

[0048] Hfife{fll~~l 1. JtlS09l~2 
#-te^ y Y #iJ8<J£Si 1 CSfffl^ay; V — h Aiz 
ffi& L£%£o. ny^'J-h lzR&-?a y^yis- 
Zx? yymM/^ ? yTnxTWm Ltz . ny^'J- 

a*x^sts(Jis A6204) izmmt. ^v? 
u - hjmRir-t* y h#wmz®M 3o»j -y 

Vk. 2.wswmt. 4oftmmtzA7y7"mzwig. 
u 6oftwmiz2smiix'7yy°mzmfei>ti. -e 
^*s-a2^-r. 

[0049] 
[*E1] 





ffi -& (kg) 


&5 


£6 




c 


582 

w 


S 


384 
G 


W/C 


s/a 




3 2 0 


16 6 


8 6 9 


9 8 1 


5 2 


5 1 




320 


205 


843 


952 


6 4 


5 I 



[0 0 5 0] XI : ^m^fUh^yv^^yh (&M= 
3. 6) 

X2 : 

S8!3:^iW(ttI=2. 59) 

(&M=2.. 6 5) 
5555 : *— bpO-hJt (*il* (W) tO-fe^yh (C) 



tzm-hmmx) 

[0051]^ ny^'J-MlKWCIt H£££v 

jhtso ( B*w&m£'g&M : ty7D-AE - 6 > a. 

t;?B^I(5 3ytlMt«c^^aS: M>S>-DF6 3 
0) £S&&nLT. *0aKra^ffij(UfcW»4%i:*4 



(7) 



mfflf-l 1-29347 



-tf7tlS^COX^>'rffi^2 0cmt^i.fit Lfc. X 

7yr<fic7)jffl^{iB*i«Mt& ( J i s a 1 1 o i ) 



^^{,^, ##^2fcLT^2teS>;b-tf-T^L. 

[0052] 
[*2] 







^ m. m. (*) 


X J y 7 (cm) 


n m 


^ m t 

cms*/** 

*/>*•) 


m « 


6 0#*& 






4 Oft®. 


6 0#& 




1 


CS-1 


0.4 b 


4. 1 


4. 0 


2 0. 5 


2 0. b 


1 9. 5 


1 9. 0 


2 


cs-s 


0. 4 b 


4. 2 


4. 0 


1 9. 5 


1 9. 0 


1 8. 5 


1 9. 5 


3 


CS-3 


0. 4 0 


3. 6 


3. 6 


2 0. 0 


2 0. 0 


1 9. 5 


1 9. 5 


4 


CS-4 


0. 40" 


3. 9 


3. 8 


2 0. 5 


2 0. 0 


3 0. 5 


2 0. 0 


5 


CS -5 


0. 4 0 1 


4. 0 


3. 8 


1 9. 5 


2 0. 0 


1 9. 0 


1 8. 5 


6 


CS-6 


0.4 0 


4. 0 


3. 9 


2 0. 5 


2 0. 0 


5>0. 0 


1 9. 5 


7 


CS-Y 


0. 4 0 


4. 3 


4. 1 


1 9. 0 


1 8. S 


1 8. 5 


1 8. 0 


8 


CS-8 


0. 4 5 


3. 8 


3. -7 


2 0. 5 


I 8. 0 


1 8. 0 


1 9. 5 


9 


CS-9 


0.5 0 


4. 1 


3. 9 


1 9. 5 


1 8. b 


1 7. 0 


1 6. 0 


10 


CS-1 0 


0. 5 0 


4, 0 


3. 8 


1 9. 0 


L 9. 0 


1 8. 0 


1 8. 5 


11 


CS-1 1 


0.4 5 


3. 9 


3. 8 


2 0. 5 


1 9. 0 


1 7. 5 


1 6. 0 


it 
tft 


1 


NS-1 


0. 5 5 


4. 0 


2. 3 


I 9. 5 


1 b. 0 


1 2. 5 


9. 0 


2 


MS-1 


0. 4 5 


4. 1 


2. 8 


2 0. 0 


1 4. 0 


1 2. 5 


9. 5 


03 


1 






1. 8 


1. 5 


I 9. 5 


1 8. b 


1 7. 0 


1 5. 5 


2 






1. 9 


1. 3 


6. 0 


5. 0 


4. 5 


3. 5 



[0053] 



zmnizm t o . ffi^^ts*^ t & mutt* < 
mm%£Si.mt9>mzmkt&*:fr. ^mizmtx^z 



